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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an easily and 
inexpensively manufacturable high-frequency oscillation 
circuit, capable of easily complying with increase of a 
basic frequency of a quartz oscillator serving as a weight 
sensor for a chemical sensor and maintaining stable 
high-frequency oscillation. 

SOLUTION: This high-frequency oscillation circuit uses ^ ,!< 

a high-speed response logic element for forming a ::::r'} ^-- 
closed circuit in which a high-frequency quartz 
oscillator is assembled. In sponge to the fundamental 
frequency of the quartz oscillator, ranging from 1 MHz to 
2 GHz, a stable oscillation is generated at the 
fundamental oscillation frequency of each oscillator. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2 **** g now s the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A RF oscillator circuit characterized by incorporating a quartz resonator in which fundamental 

frequency of a RF is shown into a closed circuit to which I/O of a logical element is connected. 

[Claim 2] A RF oscillator circuit according to claim 1 characterized by a logical element being high-speed 

CMOS. 

[Claim 3] A RF oscillator circuit according to claim 1 to 2 oscillated with a quartz resonator 500MHz or 
more from fundamental frequency of 1MHz by the same circuitry. 

[Claim 4] A RF oscillator circuit according to claim 1 to 3 used for chemistry measurement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Since in more detail raises the sensitometry of the 
various measuring instruments used as a gas sensor, a floating fine particle, a chemical sensor, an 
immune sensor, and a viscosity sensor ahout the RF oscillator circuit for oscillating the quartz resonator 
for chemistry measurement, it is related with a useful RF oscillator circuit by this invention, 
[0002] 

[Description of the Prior Art] Although many various measuring instruments using the Xtal chdd as a 
weight sensor, a chemical sensor, a biosensor, a viscosity sensor, a thickness gage, etc. are developed in 
recent years, corresponding to the request of diversification of detection material, precise quantification 
of detection material, etc., it is highly precise and development of high sensitivity measuring equipment 
is being made into pressing need. By the way, as everyone knows, the wafer of Xtal used for a quartz 
resonator has the property to return to a basis, when a strain will be produced and (piezo electric effect) 
removed, if installation voltage is applied to the both sides for a thin film electrode. A quartz resonator is 
oscillated on the frequency of the proper decided by thickness as a result of this property. That is, if 
material sticks to the wafer of Xtal, thickness will change and oscillation frequency will change. 
[0003] Although this oscillation frequency change deltaf is in change and proportionality of thickness, if 
change of thickness is transposed to mass change deltam, the degree type called the formula of SABURE 

will be drawn. 
[Equation l] 

2 f Am 



A f =- 



Fundamental frequency, rhoq, and muq of £0 are the densities and the elastics modulus of Xtal here, and 
A is the area of the portion which is carrying out the piezo-electric response. 

[0004] From this formula, since sensitivity deltaf is proportional to the square of fundamental frequency 
f 0 it is understood that use of the big quartz resonator of fO is desirable, however, since it will become 
thin and will be easy to break if fO becomes large not much, under the usual ambient atmosphere, in a 
510MHz quartz resonator, it is general and, in in a solution, the quartz resonator whose maximum 
frequency is 30MHz is used ■ • **** " it does not pass and has not resulted in measurement exceeding the 



limit of detection of a general*purpose quartz resonator. Moreover, although there was also an example of 
measurement using the mode (63MHz) of the 7th overtone of a 9MHz quartz resonator, the limit of 
detection is set to O.lng(s), and the improvement in remarkable detection sensitivity was not found 
compared with lng of a conventional method ("method of newest dissociating and refining / detecting" 
p441, N tea S publication, May 26, 1997 issue). 

[0005] On the other hand, to such a condition, it is not considering a quartz resonator as a sensor, and the 
RF oscillator circuit made into the use for the frequency control of an oscillator circuit is also shown. 
However, these circuits were suitably expensive for it being complicated, and there being many analog 
circuits where adjustment is difficult, and using it as a measuring instrument of various sensors using 
the components of a large number, such as a transistor, a coupling transformer, and an inductance. 
[0006] Moreover, although what used the logical element for that part was known as a low frequency 
oscillator circuit (JP,3-4165236,A, JP,5-37653,B), since only the thing of low frequency was used as 
vibrator, this thing was difficult to be unable to respond to the request of high- sensitivity izing, and to 
consider as the oscillator circuit of stable high frequency. Furthermore, it needed to double with the 
quartz resonator to oscillate or its frequency, and the oscillator circuit needed to be designed and 
constituted. (Application for patent No. 31513 [ 2000 to ]) . This invention reverses the common sense of 
the conventional oscillator circuit. 
[0007] 

[Problem(s) to be Solved by the Invention] Even if the number of the vibration of fundamental modes of 
the quartz resonator as a sensor becomes high, this invention can respond to it easily, can maintain a 
stable RF oscillation in the same circuit for a long period of time, and, moreover, aims to let manufacture 
offer a simple and cheap RF oscillator circuit. 
[0008] 

[Means for Solving the Problem] this invention person used a logical element which can be got easily, as a 
result of inquiring wholeheartedly, in order to solve the above-mentioned technical problem, and when a 
closed loop was made from a quartz resonator which has a capacitor, resistance, and RF fundamental 
frequency for the I/O, the knowledge of an oscillator circuit which can maintain a stable RF oscillation 
being also unexpectedly obtained with a speed of response of a logical element, a time constant of a 
capacitor and resistance, etc. is carried out, and it came to complete this invention. 

[0009] That is, according to this invention, a closed circuit is made using a RF CMOS (Complementary 
Metal OxidSemiconductor) logical element, and a RF oscillator circuit characterized by incorporating a 
quartz resonator which had the fundamental frequency of high frequency in it is offered. These oscillator 
circuits are completely new the contents of a circuit and a configuration, and are the things of format 
which cannot perform prediction and anticipation from the conventional electronic circuitry. 
[0010] Although what is necessary is just to use what can come to hand easily [ what is conventionally 
well-known as a logical element, for example, NAND and NOR, an inverter, etc. ] although a closed loop is 
produced using a logical element in this invention, since it corresponds to a RF, the logical element CMOS 
with an early speed of response is used. 

[0011] Moreover, as a quartz resonator with fundamental frequency of high frequency, 1MHz - 2GHz of 
quartz resonators which have frequency of 150MHz or more preferably is used, for example. A closed loop 
in this invention is produced using a quartz resonator which has fundamental frequency of a capacitor, 
resistance, and a RF for I/O of such a logical element by preparing a speed of response of this logical 



element, frequency of a quartz resonator, and a time constant of a capacitor and resistance. 

[0012] As concrete closed-loop, circuitry, it is desirable to consider as a mode which selects the logical 

element CMOS of a speed of response which can respond to fundamental frequency of a RF of a quartz 

resonator built into the closed circuit, in view of the self-sustaining oscillation nature of stable high 

oscillation frequency etc. 

[0013] 

[Example] Hereafter, an example explains this invention to details further. The RF oscillator circuit using 
a logical element inverter is shown in drawing 1 . Drawing^ shows the oscillator circuit for a 155MHz 
quartz resonator from the fundamental frequency of 20MHz. 

[0014] For IC1 and IC2, in drawingj. , a logical element inverter and X are [ a capacitor and R of a quartz 
resonator and C ] resistors. The value and logic IC name of the concrete capacitor C and Resistance R are 
shown all over drawing. Moreover, IC2 is a buffer for taking out the output of an oscillator circuit outside. 
[0015] In this oscillator circuit, the closed loop which connects I/O of an inverter IC 1 is constituted. A 
quartz resonator X is put in into this closed loop. An impedance becomes low most in the place of 
fundamental frequency with a quartz resonator X. For this reason, it oscillates with this fundamental 
frequency of a quartz resonator X. For example, 119MHz, 20MHz, 33MHz, 50MHz, and at least 155MHz 
of the fundamental frequency are possible in the circuit of dianmg^ • hi addition, this value, a logical 
element name, and ** - since it is not restrictive, and the impedance of a circuit is low enough if it is near 
it, it will oscillate with the fundamental frequency of a quartz resonator X. Furthermore, as for a logical 
element, it is desirable to select the logical element CMOS which can respond to this frequency range. 
[0016] Moreover, dmwing_2 (a), (b), (c), and (d) are the output waves which measured the quartz 
resonator (20MHz of fundamental frequency, 33MHz, 50MHz, and 155MHz) X with the oscilloscope at the 
time of using it for the circuit of drawing^ . The wave in the circuit constant concerned has a form 
between sine waves from the rectangle so that clearly from each drawing. In 155MHz, a sine wave is 
shown mostly. The oscillation frequency of the oscillator circuit which shows these waves is sufficiently 
measurable at the usual frequency counter. 

[0017] Thus, it can be made to oscillate with the fundamental frequency of each quartz resonator in the 
same circuit to the quartz resonator X with various kinds of fundamental frequency of 1MHz - 2GHz. 
Conventionally, to design and constitute was made [ thing / optimal ] into common sense in the oscillator 
circuit for every quartz resonator. This invention reverses the common sense of the conventional oscillator 
circuit. Drawing 3 (a) and (b) show the frequency response to the gas adsorption of the quartz resonator 
which covered the styrene plasma polymerization film of the same weight to the same acetone gas 
concentration using the oscillator circuit of teammU • The balanced value of the gas adsorption in each 
frequency is 1200Hz and 155MHz 0 in 30Hz and 50MH(O) z at 9MHz (■). A 2500Hz frequency response is 
then shown, respectively. It is so clear that the fundamental frequency of the quartz resonator used for 
gas adsorption is high that the bigger amount of responses is shown by gas adsorption. 
[0018] 

[Effect of the Invention] the quartz resonator which had high fundamental frequency though the RF 
oscillator circuit using the logical element of this invention used cheap components and was an easy 
circuit - high - a stable oscillation is continued. Furthermore, it is not necessary to change a circuit 
constant corresponding to fundamental frequency. Therefore, according to the RF oscillator circuit of this 
invention, even if it changes the quartz resonator as a sensor for the difficult measurement purpose 



conventionally and changes fundamental frequency, it can respond as it is. If this thing is used, the 
suitable precision high sensitivity measuring instrument for measurement of the gas sensor of super-high 
sensitivity, the amount of suspended particles, etc. is easily producible. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fJ3xawjjlg_ll The RF fundamental-wave oscillator circuit of this invention is shown. 

The oscillation wave measured with the oscilloscope at the ftne of using a quartz resnnator 
^Tatndamenta! fluency o, 20MHz for the circuit of d**^ and <h) (a) The 0— wave 
measured with the ovoscope at the ftne of us,ng a quartz resonator m th a fundamental frequency 
33MHz for the circuit of dtawotSA and <e) The oscillation wave measured with the ovoscope at the - 
using a quartz resonator with a fundamental fluency of 50MHz for the circuit of and <d> 

Ire LUa showing the osculation wave measured with the escape at the ftne of usmg a quartz 
resonator with a fundamental frequency of 155MHz for the circutof inwmtl , respectively. 
ZZ^ tt suews agiugof the osculation frequency atfte ftne of fte sanation aee.no fte 

adsorption measurement container, and measures) heing adsorbed by the quartz relator ©MHz, 
oZ, 155MHz> of Plasma po.ymer.zat.on styrene fdm covering (diecharge output 100W, fte monomer 
pressure of tOOPa, and polymerizafon thue amount are . minute, of the same weight 
circuit of .tawirta • For (■), (O) is a quartz resonator 0 wift a fundamental frequency of 50MHz about , 
I Lt re^ith a fundamental frequency of SMHz, It is the gas adsorption response measurt ,d 
using the quartz resonator with a tenemental frequency of 165MHz. The frequency var.at.on whrch 
answers fte acetone stoam of the same concentration increases renrartrably with fte _ t m ft 
fundamental frequency of Xtal. (b) is the emerged view of the measurement result by 9MHz Xtal 
drawing 3 (a). 
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